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(54) NAVIGATOR

(57) A navigator receives, through communication
with a server, only such map information or locality in-
formation as is considered to be necessary, and stores
it by overriding with it already used map information and

locality information. Thus, the navigator, despite having
a small storage capacity, is free from interruption of dis-
play. Receiving minimum needed information helps
save the communication charge.
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Description

Technical field

[0001] The present invention relates to a navigator
that receives map information and locality information
through communication.

Background art

[0002] Known as conventional navigators are appa-
ratuses that are so configured as to acquire the infor-
mation of the current location by the use of a current
location detecting means, such as a GPS (global posi-
tioning system) receiver, then read out map information
stored in a storage means, such as a CD-ROM, and then
display a map around the current location on a display-
ing means, such as a monitor, and indicate the current
location by the use of a guiding means, such as by dis-
playing it or telling it with voice.
[0003] Some navigators can receive the latest, de-
tailed map information and locality information through
communication achieved by means of FM multiplex
broadcast, known as the VICS (vehicle information and
communication system) service, or by means of radio
beacons or optical beacons, or by other means.
[0004] Other navigators under development incorpo-
rate, for compactness and light weight, a compact stor-
age medium, such as a Smart Media card, Compact
Flash card, Memory Stick, or SD card, instead of a disk
drive, such as a CD-ROM or DVD-ROM drive. Since
such compact storage media have small storage capac-
ities, with navigators incorporating them, it is essential
to receive map information or locality information
through communication in a manner as described
above.
[0005] For example, Japanese Patent Application
Laid-Open No. 2000-67385 discloses a navigator that
acquires from a map center only such information as is
currently needed and that then displays it. This naviga-
tor does not require a memory for the storage of current-
ly unnecessary map information, and keeps acquiring
the latest map information.
[0006] However, even though information can be ac-
quired through communication in a manner as de-
scribed above, the navigator has only a small storage
capacity, and therefore receiving large-scale, detailed
map information and locality information all the time in-
creases the frequency of reception, resulting in a high
charge for communication. Moreover, receiving both
map information and locality information increases the
amount of information, increasing the frequency of re-
ception and thus the charge for communication.
[0007] Moreover, even though information can be ac-
quired through communication in a manner as de-
scribed above, since the navigator has a small storage
capacity, it is necessary to receive information periodi-
cally. If, when there is a need to receive information, the

navigator happens to be located in an area where com-
munication is impossible, as in a tunnel, the information
being received is interrupted.
[0008] Moreover, according to Japanese Patent Ap-
plication Laid-Open No. 2000-67385 mentioned above,
the map information of not only the map area of the cur-
rent location but also all the map areas adjacent thereto
is kept acquired. Thus, the map information of already
traveled locations and such map information as is highly
unlikely to be used is also kept acquired unnecessarily.
This method, therefore, is too inefficient to be applied to
a navigator having a limited storage capacity. Specifi-
cally, when the navigator happens to be traveling an ar-
ea where communication is impossible, the map infor-
mation being received is highly likely to be interrupted.

Disclosure of the invention

[0009] An object of the present invention is to provide
a navigator that receives a minimum of information
needed and that thus, by reducing the amount of infor-
mation received, saves the charge for communication.
Another object of the present invention is to provide a
navigator that prevents interruption of information by re-
ceiving map information and locality information before
communication becomes impossible. Still another ob-
ject of the present invention is to provide a navigator
that, by receiving only needed information without in-
creasing the storage capacity, reduces the likeliness of
map information being interrupted in an area where
communication is impossible.
[0010] To achieve the above objects, according to one
aspect of the present invention, in a navigator including
receiving means for receiving map information through
communication, displaying means for displaying the
map information received by the receiving means with
the current location superimposed thereon, and control-
ling means for controlling the receiving means and the
displaying means, through control by the controlling
means, the receiving means receives, out of map infor-
mation composed of a plurality of maps on different
scales, map information on a scale corresponding to the
type of road currently being traveled, and the displaying
means displays the map information and the current lo-
cation in a superimposed form.
[0011] In this way, the receiving means receives, out
of map information composed of a plurality of maps on
different scales, map information on a scale correspond-
ing to the type of road currently being traveled, and the
displaying means displays the map information and the
current location in a superimposed form. This makes it
possible to receive map information on as small a scale
as possible on which only a minimum of roads needed
for traveling are shown. This helps reduce the amount
of information received and thereby save the charge for
communication.
[0012] When there is a branch point within a prede-
termined area ahead of the current location, the receiv-
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ing means may receive map information on a predeter-
mined scale including the branch point so that the dis-
playing means can display the map information and the
current location in a superimposed form. This makes it
possible to display map information on a large scale
near a branch point while otherwise displaying a map
on a small scale. This helps present needed map infor-
mation in an easy-to-read fashion while saving the
charge for communication.
[0013] Such a branch point may be limited to one at
which the planned route is supposed to turn. This makes
it possible to display map information on a large scale
near a branch point at which the planned route is sup-
posed to turn while otherwise displaying a map on a
small scale. This helps present needed map information
in an easy-to-follow fashion while saving the charge for
communication.
[0014] According to another aspect of the present in-
vention, in a navigator including receiving means for re-
ceiving map information and locality information through
communication, displaying means for displaying the in-
formation received by the receiving means with the cur-
rent location superimposed thereon, and controlling
means for controlling the receiving means and the dis-
playing means, through control by the controlling
means, the navigator operates in one of: a first state in
which the receiving means receives, out of map infor-
mation composed of a plurality of maps on different
scales, map information on a scale corresponding to the
type of road currently being traveled, and the displaying
means displays the map information and the current lo-
cation in a superimposed form; and a second state in
which the receiving means further receives locality in-
formation corresponding to the map information, and the
displaying means displays the map information, the lo-
cality information, and the current location in a superim-
posed form.
[0015] In this way, the navigator operates in one of: a
first state in which the receiving means receives, out of
map information composed of a plurality of maps on dif-
ferent scales, map information on a scale corresponding
to the type of road currently being traveled, and the dis-
playing means displays the map information and the
current location in a superimposed form; and a second
state in which the receiving means further receives lo-
cality information corresponding to the map information,
and the displaying means displays the map information,
the locality information, and the current location in a su-
perimposed form. This makes it possible to receive map
information on as small a scale as possible on which
only a minimum of roads needed for traveling are shown
and locality information corresponding to that map infor-
mation. This helps reduce the amount of information re-
ceived and thereby save the charge for communication.
[0016] When there is a branch point within a prede-
termined area ahead of the current location, the receiv-
ing means may receive map information or locality in-
formation on a predetermined scale including the

branch point so that the displaying means can either dis-
play the map information and the current location in a
superimposed form or display the map information, the
locality information, and the current location in a super-
imposed form. This makes it possible to display map in-
formation or locality information on a large scale near a
branch point while otherwise displaying a map on a
small scale. This helps present needed information in
an easy-to-follow fashion while saving the charge for
communication.
[0017] Such a branch point may be limited to one at
which the planned route is supposed to turn. This makes
it possible to display map information or locality infor-
mation on a large scale near a branch point at which the
planned route is supposed to turn while otherwise dis-
playing a map on a small scale. This helps present need-
ed information in an easy-to-follow fashion while saving
the charge for communication.
[0018] According to another aspect of the present in-
vention, in a navigator including receiving means for re-
ceiving map information or locality information through
communication and controlling means for controlling the
receiving means, through control by the controlling
means, when the location at which reception is sched-
uled to take place next is located in a poor-reception
area, the receiving means receives map information or
locality information in advance before entry into the
poor-reception area.
[0019] In this way, map information or locality infor-
mation is received before communication becomes im-
possible. This makes it possible to realize a navigator
free from interruption of information.
[0020] The map information or locality information re-
ceived before entry into the poor-reception area may be
map information or locality information on such a scale
as to cover at least all the poor-reception area.
[0021] According to another aspect of the present in-
vention, in a navigator including communicating means
for receiving map information through communication,
storing means for storing the map information received
by the communicating means, current location detecting
means for detecting the current location, and controlling
means for controlling the communicating means, the
storing means, and the current location detecting
means, through control by the controlling means, the
navigator operates in one of: a state in which the com-
municating means receives map information of a prede-
termined area; a state in which the storing means stores
the received map information of the predetermined ar-
ea; and a state in which the storing means erases map
information other than the map information of the pre-
determined area.
[0022] In this way, map information other than the
map information of the predetermined area is erased
from the storage means, and only needed map informa-
tion is received and stored. This makes it possible to
efficiently store map information without increasing the
storage capacity. This helps keep displaying the current
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location longer even in an area where communication
is impossible, and thus helps reduce the likeliness of
map information. being interrupted.
[0023] According to another aspect of the present in-
vention, in a navigator including connecting means for
connecting to communicating means capable of receiv-
ing map information through communication, storing
means for storing the map information received by the
communicating means, current location detecting
means for detecting the current location, and controlling
means for controlling the communicating means con-
nected to the connecting means, the storing means, and
the current location detecting means, through control by
the controlling means, the navigator operates in one of:
a state in which the communicating means connected
to the connecting means receives map information of a
predetermined area; a state in which the storing means
stores the received map information of the predeter-
mined area; and a state in which the storing means eras-
es map information other than the map information of
the predetermined area.
[0024] In this way, the navigator can be used with the
communicating means connected thereto. This makes
it possible to use a cellular phone or the like as the com-
municating means, and thus eliminates the need to pro-
vide the navigator with its own communicating means.
[0025] In the navigator described above, when no
destination to which to navigate is set, the map informa-
tion of the predetermined area may be map information
covering a continuous area including the current loca-
tion and extending ahead of the current location.
[0026] In the navigator described above, when a des-
tination to which to navigate is set, the map information
of the predetermined area may be, of all map informa-
tion covering the planned route from the current location
to the destination, map information covering a continu-
ous area including the current location and an untra-
veled portion of the planned route.
[0027] In the navigator described above, when no
planned route over which to navigate is set, the map in-
formation of the predetermined area may be, of all map
information covering a road having the name of the road
currently being traveled, map information covering a
continuous area including the current location and an
untraveled portion of the road.

Brief description of drawings

[0028]

Fig. 1 is a diagram showing the configuration of a
communications system employing a navigator ac-
cording to the invention.
Fig. 2 is a block diagram showing the configuration
of a principal portion of the navigator of a first em-
bodiment of the invention.
Fig. 3 is a diagram showing the scale table used in
the navigator of the first embodiment.

Fig. 4 is a flow chart showing the operation of the
navigator of Example 1.
Fig. 5 is a diagram showing an image that displays
map information and locality information on a scale
of 100 m in Example 1.
Fig. 6 is a diagram showing an image that displays
map information and locality information on a scale
of 2 km in Example 1.
Fig. 7 is a flow chart showing the operation of the
navigator of Example 2.
Fig. 8 is a diagram showing an image that displays
map information and locality information on a scale
of 2 km in Example 2.
Fig. 9 is a diagram showing an image that displays
map information and locality information on a scale
of 100 m in Example 2.
Fig. 10 is a flow chart showing the operation of the
navigator of Example 3.
Fig. 11 is a diagram showing an image that displays
map information and locality information on a scale
of 2 km in Example 3.
Fig. 12 is a diagram showing an image that displays
map information and locality information-on a scale
of 100 m in Example 3.
Fig. 13 is a flow chart showing the operation of the
navigator of a second embodiment of the invention.
Fig. 14 is a diagram showing an image that displays
map information and locality information in the nav-
igator of the second embodiment.
Fig. 15 is a diagram showing an image that displays
map information in the navigator of the second em-
bodiment.
Fig. 16 is a conceptual diagram showing how infor-
mation is received at every predetermined radius in
the navigator of the second embodiment.
Fig. 17 is a conceptual diagram showing how infor-
mation is received for every predetermined number
of unit map sections in the navigator of the second
embodiment.
Fig. 18 is a conceptual diagram showing a planned
route in the navigator of Example 4.
Fig. 19 is a block diagram showing the configuration
of the navigator of a third embodiment of the inven-
tion.
Fig. 20 is a flow chart showing the operation of the
navigator of the third embodiment.
Fig. 21 is a flow chart showing the operation of the
navigator of Example 5.
Fig. 22 is a diagram showing an image that displays
the map information of a predetermined continuous
area extending ahead of the current location in the
navigator of Example 5.
Fig. 23 is a diagram showing an image that displays
the map information of a predetermined continuous
area extending ahead of the current location in the
navigator of Example 5.
Fig. 24 is a diagram showing an image that displays
the map information of a predetermined continuous
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area extending ahead of the current location in the
navigator of Example 5.
Fig. 25 is a flow chart showing the operation of the
navigator of Example 6.
Fig. 26 is a diagram showing an image that displays
the map information covering the planned route
from the current location to the destination in Exam-
ple 6.

Best mode for carrying out the invention

<<First Embodiment>>

[0029] Fig. 1 is a diagram showing the configuration
of a communications system employing a navigator ac-
cording to the present invention. When the navigator 10
requests map information 13 or locality information 14
from a server 11, the server 11 reads out appropriate
map information 13 or locality information 14 from an
information database 12 according to the conditions re-
quested by the navigator 10, and then delivers the re-
trieved information to the navigator 10. Here, the map
information 13 is composed of a plurality of sets of map
information on different scales, and the locality informa-
tion 14 is so composed as to correspond to the map in-
formation 13 on those different scales.
[0030] The navigator 10 and the server 11 may com-
municate with each other by any means of communica-
tion so long as they can communicate with each other.
For example, in a case where information is delivered
over the Internet, it is possible to use a telephone net-
work such as a mobile or cellular telephone network; in
a case where information is delivered by way of the
VICS service, it is possible to use FM multiple broadcast
or the like.
[0031] This communications system permits the nav-
igator 10 to receive map information 13 and locality in-
formation 14 separately. This makes it possible to re-
ceive only needed information and thereby save the
charge for communication.
[0032] Fig. 2 is a block diagram showing the configu-
ration of a principal portion of a navigator 10a as one
example of the navigator 10. First, its configuration will
be described. A control circuit 20 composed of a micro-
computer or the like controls the navigator 10a accord-
ing to a program written to a ROM 21 in order to display
map information or locality information on a liquid crystal
display 22. In a RAM 23 is stored information needed
for the control circuit 20 to operate. A telephoner 24
communicates with the server 11 shown in Fig. 1 to re-
ceive map information 13 or locality information 14. The
received map information or locality information is sep-
arately stored in the RAM 23.
[0033] A GPS (global positioning system) location
measuring means 25 measures the current location by
receiving radio waves from GPS satellites, and feeds
the measurement result to the control circuit 20. An in-
putter 26 has a scale setting key 26a that permits the

user to set the scale of the map displayed and a locality
information key 26b. By operating the scale setting key
26a, the user can forcibly change the scale of the map
displayed, and, by operating the locality information key
26b, the user can choose whether to display locality in-
formation or not.
[0034] The capacity of the RAM 23 is determined with
consideration given to the fact that, the larger the stor-
age capacity of the RAM 23, the larger the amount of
information received at a time and thus the lower the
frequency of information reception, but then the more
expensive the RAM 23. Instead of or in addition to the
RAM 23, it is possible to use an external storage medi-
um, such as a Compact Flash card, Memory Stick, or
SD card.
[0035] In Fig. 2, the inputter 26 adopts data entry
through operation of keys. It is, however, also possible
to adopt a touch panel.
[0036] Through control by the control circuit 20, the
navigator 10a, when it starts being used, receives the
map information or locality information of and around the
current location, and stores it in the RAM 23. The navi-
gator 10a then reads out, from the RAM 23, the map
information or locality information corresponding to one
screen including the current location, and displays it on
the display 22 with the current location, measured by
the GPS location measuring means 25, superimposed
thereon. During traveling, the navigator 10a continues
updating the map information or locality information so
that it is not interrupted, by intermittently receiving map
information or locality information whenever short of in-
formation of an untraveled area and erasing the infor-
mation of the already traveled area from the RAM 23 by
updating it with new information while keeping the infor-
mation of an untraveled area.
[0037] As necessary, it is possible to set a destination
on the display 22 by operating the inputter 26. A desti-
nation can be set, for example, by first entering its ad-
dress, phone number, postal area code, or the like, or
entering the name of the prefecture or region in which it
is located, its phone area code, or the name of a famous
building, crossroads, or the like located near it, to re-
ceive the map information and locality information
around the destination, and then selecting the destina-
tion itself on the map thus received. Here, immediately
after a destination is set, it is also possible to receive a
map that is on so small a scale that a whole area cov-
ering from the current location to the destination can be
displayed within the display 22, with a planned route of
travel displayed together. In addition, the expected dis-
tance and time of travel may be calculated and dis-
played together.
[0038] When receiving map information, the control
circuit 20 selects, from among a plurality of maps on dif-
ferent scales, a map on an appropriate scale according
to the type of road currently being traveled. Fig. 3 shows
a scale table 30 in which are listed the different scales
on which maps are available. In the scale table 30, for
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example, a map on a scale of 64 km is a map-that shows
only main expressways and toll roads, and a map on a
scale of 16 km is a map that shows, in addition to main
expressways and toll roads, main national roads.
[0039] The control circuit 20 selects, for example, the
smallest scale on which the type of road passing at the
current location is shown on the map, or, in a case where
a destination is set, the smallest scale on which all the
types of roads constituting the planned route are shown
on the map. For easier reading, it is advisable to display
a map on a larger scale near a branch point. When re-
ceiving locality information, the control circuit 20 re-
ceives only that corresponding to the scale of the map
received. Here, it is assumed that, when map informa-
tion including only expressways is received, no corre-
sponding locality information is available.
[0040] In Fig. 3, roads are classified into express-
ways, national roads, prefectural roads, etc. It is to be
understood, however, that roads may be classified in
any other manner so long as they are classified accord-
ing to their width. For example, roads may be classified
according to the number of lanes they have, their speed
limit, or any other criterion.
[0041] The scale table 30 shown in Fig. 3 may be dis-
played on the display 22 to permit the user to forcibly
select the desired scale on the scale table 30 by oper-
ating the scale setting key 26a. On the other hand, by
operating the locality information key 26b, the user can
choose whether to display locality information or not.
When the locality information key 26b is so operated as
to be turned off, only map information is received, and
it is displayed with the current location superimposed
thereon. These settings as to the scale and whether to
display locality information or not can be made at any
time while the navigator 10a is being used.
[0042] As described above, the navigator 10a re-
ceives map information on as small a scale as possible
on which only a minimum of roads needed for traveling
are shown and locality information corresponding to that
map information. This helps reduce the amount of infor-
mation received and thereby save the charge for com-
munication. Now, practical examples employing this
navigator 10a will be described.

<Embodiment 1>

[0043] Example 1 deals with a case where the navi-
gator 10a is used with no destination set. Fig. 4 is a flow
chart showing the operation of the navigator 10a. First,
in step S40, map information or locality information on
such a scale as to show the type of road passing at the
current location is received and stored in the RAM 23,
and then the map information or locality information is
read out from the RAM 23 and displayed on the display
22 with the current location superimposed thereon. Sup-
pose now that the current location is on a town street.
Then, the control circuit 20 selects, for example, the
scale of 100 m from the scale table 30 shown in Fig. 3,

then receives map information. or locality information on
that scale, and then displays an image 50 as shown in
Fig. 5. In the figure, the arrow indicates the current lo-
cation.
[0044] The flow then proceeds from step S40 to step
S41, where whether or not the type of road passing at
the current location matches the scale of the map being
displayed is checked. Here, if the town street shown in
the image 50 is currently being traveled, the type of road
passing at the current location, namely a town street,
matches the scale of the map being displayed, namely
100 m. Thus, the flow proceeds from step S41 to step
S42. In step S42, the amount of remaining information
of an untraveled area is checked, i.e., whether or not the
map information to be displayed next on the display 22
is stored in the RAM 23 is checked. If there remains little
information of an untraveled area, the flow returns to
step S40, where the stored information is updated.
[0045] On the other hand, if, in step S41, the national
road shown in Fig. 50 is currently being traveled, the
type of road passing at the current location, namely a
national road, does not match the scale of the map being
displayed, namely 100 m. Thus, the flow returns from
step S41 to S40, where the control circuit 20 selects the
scale of 2 km from the scale table 30 shown in Fig.3,
then receives map information or locality information on
that scale, and then displays an image 60 as shown in
Fig. 6. In the image 60, there are shown roads no smaller
than national and prefectural roads; that is, there are
shown no roads, such as common roads or town streets,
smaller than those.
[0046] When the type of road changes from one to a
larger one, it is also possible to read out a map from the
RAM 23 while erasing small roads from the map infor-
mation on a larger scale stored therein.

<Example 2>

[0047] Example 2 deals with a navigator 10a that is
just like that of Example 1 but that additionally increases
the scale of the displayed map whenever a branch point
is approached. Fig. 7 is a flow chart showing the oper-
ation of the navigator 10a. First, in step S70, as in step
S40 in Example 1, map information or locality informa-
tion is displayed. Suppose now that the current location
is on a national road. The, the control circuit 20 selects,
for example, the scale of 2 km from the scale table 30
shown in Fig. 3, then receives map information or local-
ity information on that scale, and then displays an image
80 as shown in Fig. 8.
[0048] The flow then proceeds from step S70 to S71,
where whether or not there is a branch point within a
predetermined area (for example, within 2 km) ahead of
the current location is checked. If, in step S71, there is
no branch point within the predetermined area ahead,
then the flow proceeds to step 25, where, as in step S41
in Example 1, whether or not the type of road passing
at the current location matches the scale of the map be-

9 10



EP 1 371 947 A1

7

5

10

15

20

25

30

35

40

45

50

55

ing displayed is checked. Here, if the national road
shown in the image 80 is currently being traveled, the
type of road passing at the current location, namely a
national road, matches the scale of the map being dis-
played, namely 2 km. Thus, the flow proceeds from step
S75 to step S76. In step S76, if there remains little in-
formation of an untraveled area, the flow returns to step
S70, where the stored information is updated.
[0049] On the other hand, if, in step S71, there is a
branch point within the predetermined area ahead, then
the flow proceeds to step S72, where detailed informa-
tion on a larger scale around the branch point within the
predetermined area ahead is received and stored in the
RAM 23, and then the information is read out from the
RAM 23 and displayed with the current location super-
imposed thereon. Here, map information or locality in-
formation, for example, on a scale of 100 m is received,
and an image 90 as shown in Fig. 9 is displayed.
[0050] Thereafter, the flow proceeds to step S73,
where whether or not the branch point mentioned above
has been passed is checked. If the branch point has
been passed, the flow proceeds from step S73 to step
S74, where the display is switched back to the map in-
formation on a smaller scale that has already been re-
ceived in step S70. Then, the flow proceeds to step S75.
[0051] The navigator 10a of Example 2 can display
detailed, large-scale map information or locality infor-
mation near a branch point while otherwise displaying
a small-scale map. This helps present information in an
easier-to-read manner.

<Example 3>

[0052] Example 3 deals with a case where the navi-
gator 10a is used with a destination set; specifically,
here, the navigator 10a is just like that of Example 2 but
the branch point that it handles is limited to one at which
the planned route is supposed to turn. Fig. 10 is a flow
chart showing the operation of the navigator 10a. When
a destination is set, for example, by entering a phone
number by operating the inputter 26, then, in step S100,
a map that is on so small a scale that a whole area cov-
ering from the current location to the destination can be
displayed within the display 22 is received, and a
planned route of travel is displayed.
[0053] Thereafter, the flow proceeds to step S101,
where, as in step S40 in Example 1, map information or
locality information is displayed. Suppose now that the
current location is on a national roads The, the control
circuit 20 selects, for example, the scale of 2 km from
the scale table 30 shown in Fig. 3, then receives map
information or locality information on that scale, and
then displays an image 110 as shown in Fig. 11. In Fig.
11, the solid line indicates the planned route of travel,
and the broken line indicates another road.
[0054] The flow then proceeds from step S101 to
S102, where whether or not there is a branch point at
which the planned route is supposed to turn within a pre-

determined area (for example, within 2 km) ahead of the
current location is checked. If, in step S102, there is no
branch point at which the planned route is supposed to
turn within the predetermined area ahead, then the flow
proceeds to step S106, where, as in step S41 in Exam-
ple 1, whether or not the type of road passing at the cur-
rent location matches the scale of the map being dis-
played is checked. Here, if the national road shown in
the image 110 is currently being traveled, the type of
road passing at the current location, namely a national
road, matches the scale of the map being displayed,
namely 2 km. Thus, the flow proceeds from step S106
to step S107. In step S107, if there remains little infor-
mation of an untraveled area, the flow returns to step
S101, where the stored information is updated.
[0055] On the other hand, if, in step S102, there is a
branch point at which the planned route is supposed to
turn within the predetermined area ahead, then the flow
proceeds to step S103, where detailed information on a
larger scale around the branch point at which the
planned route is supposed to turn is received and stored
in the RAM 23, and then the information is read out from
the RAM 23 and displayed with the current location su-
perimposed thereon. Here, map information or locality
information, for example, on a scale of 100 m is re-
ceived, and an image 120 as shown in Fig. 12 is dis-
played.
[0056] Thereafter, the flow proceeds to step S104,
where whether or not the branch point mentioned above
has been passed is checked. If the branch point has
been passed, the flow proceeds from step S104 to step
S105, where the display is switched back to the map
information on a smaller scale that has already been re-
ceived in step S101. Then, the flow proceeds to step
S106.
[0057] In Example 3, when the current location devi-
ates from the planned route, information is received and
displayed according to the flow chart of Example 1
shown in Fig. 4 or the flow chart of Example 2 shown in
Fig. 7. When the current location is back on the planned
route, information is received and displayed according
to the flow chart of Example 3 shown in Fig. 10. In this
way, even if a wrong road is taken, or if an intentional
departure from the planned route is taken as for a meal,
it is possible to display needed information.
[0058] The navigator 10a of Example 3 can display
detailed, large-scale map information or locality infor-
mation near a branch point at which the planned route
is supposed to turn while otherwise displaying a small-
scale map. This helps present information in an easier-
to-read manner while reducing the amount of informa-
tion received as compared with in Example 2.

<<Second Embodiment>>

[0059] The communications system of a second em-
bodiment of the invention is configured in the same man-
ner as that of the first embodiment shown in Fig. 1, and
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therefore its detailed explanations will be omitted. The
navigator 10b (not shown) of the second embodiment is
a modified version of the navigator 10a of the first em-
bodiment from which the scale setting key 26a shown
in the block diagram showing the construction of a prin-
cipal portion of the latter is omitted, and therefore its de-
tailed explanations will be omitted.
[0060] Fig. 13 is a flow chart showing the operation of
the navigator 10b. When power starts being supplied to
the navigator 10b, in step S130, through control by the
control circuit 20, map information and locality informa-
tion within a predetermined area including the current
location is received and stored in the RAM 23, and then
the map information and locality information corre-
sponding to one screen including the current location is
read out from the RAM 23 and displayed on the display
22 with the current location, measured by the GPS lo-
cation measuring means 25, superimposed thereon, in
the form of an image 140 as shown in Fig. 14. In Fig.
14, the arrow indicates the current location.
[0061] As necessary, it is possible to set a destination,
choose whether to display locality information or not,
and make other selections on the display 22 by operat-
ing the inputter 26. A destination can be set, for exam-
ple, by first entering its address, phone number, postal
area code, or the like, or entering the name of the pre-
fecture or region in which it is located, its phone area
code, or the name of a famous building, crossroads, or
the like located near it, to receive the map information
and locality information around the destination, and then
selecting the destination itself on the map thus received.
[0062] Here, immediately after a destination is set, it
is also possible to receive a map that is on so small a
scale that a whole area covering from the current loca-
tion to the destination can be displayed within the dis-
play 22, with a planned route of travel displayed togeth-
er. In addition, the expected distance and time of travel
may be calculated and displayed together.
[0063] On the other hand, whether to display locality
information or not can be chosen at any time by turning
the locality information key 26b on or off Fig. 15 shows
an image 150 displayed when the locality information
key 26b is so operated as to be turned off. Here, the
map information is displayed with the current location
superimposed thereon, and the arrow indicates the cur-
rent location. It should be noted here that, when the im-
age 140 shown in Fig. 14, where both map information
and locality information is displayed, is being displayed,
operating the locality information key 26b so as to turn
it off causes the locality information to be erased from
the image 140, switching the display to the image 150
shown in Fig. 15, but, here, the locality information is
erased only from the screen and remains stored in the
RAM 23. Accordingly, when the locality information key
26b is operated again so as to be turned on before the
information stored in the RAM 23 is updated, the locality
information is readily displayed again without new re-
ception.

[0064] On completion of reception of the information
around the current location in step S130, the flow pro-
ceeds to step S131, where whether or not the map in-
formation yet to be displayed is stored in the RAM 23 is
checked. If, in step S131, the map information to be dis-
played next is not stored in the RAM 23, then the flow
proceeds to step S132, where the information of a new
predetermined area is received to update the informa-
tion stored in the RAM 23 so that the image currently
being displayed is connected to the next image without
interruption.
[0065] On the other hand, if, in step S131, the map
information to be displayed next is stored in the RAM
23, then the flow proceeds to step S133, where, on the
basis of the information stored in the RAM 23, whether
or not the location at which information is scheduled to
be received next is in a poor-reception area that is diffi-
cult for radio waves to reach is checked. Here, a poor-
reception area denotes an area where the signal
strength of radio waves is weak, as at a long distance
from a transmitting station, inside a tunnel, under-
ground, in the mountains, etc., and it is assumed that
map information includes information on where such ar-
eas are located. Making map information include infor-
mation of poor-reception areas in this way, it is possible
to check whether or not the location at which information
is scheduled to be received next is in a poor-reception
area. Moreover, here, the location at which. information
is scheduled to be received next denotes, in a case
where the planned route for a destination is set, the re-
ception location calculated as located at a predeter-
mined distance ahead along the planned route and, in
a case where no planned route is set, the reception lo-
cation calculated as located at a predetermined dis-
tance along the road that the navigator 10b is currently
traveling or the reception location calculated as located
at a predetermined distance in the direction of travel.
[0066] If, in step S133, the location at which informa-
tion is scheduled to be received next is in a poor-recep-
tion area, then the flow proceeds to step S132, where
the information of a predetermined area including the
poor-reception area is received and stored in the RAM
23. Here, for example, if information including a long tun-
nel needs to be received, it is advisable that a map on
so small a scale that the amount of information can be
stored in the RAM 23 be received.
[0067] In this way, when the location at which infor-
mation is scheduled to be received next is located in a
poor-reception area, by receiving information before
communication becomes impossible, it is possible to re-
alize a navigator 10b free from interruption of informa-
tion.
[0068] It should be understood that updating of infor-
mation may be performed in any other manner than by
receiving information whenever there remains little in-
formation as described earlier, for example by receiving
information at every predetermined distance traveled.
[0069] The predetermined area mentioned above
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may be, for example, an area extending over a prede-
termined radius or an area covered by a predetermined
number of unit map sections. Fig. 16 is a conceptual di-
agram showing how, when no destination is set, infor-
mation is received at every predetermined radius. In this
figure, circles indicate the areas of which the information
is received when a course starting at a location "a" and
running through a location "b" to a location "c," each lo-
cation represented by an arrow, is traveled.
[0070] First, the information-of the area inside a circle
160 having its center at the location "a" and having a
predetermined radius (for example, 2 km) is received.
Then, when a location where the information to be dis-
played next runs short is reached, i.e., when the location
"b" located on a broken-lined circle 161 having its center
at the location "a" is reached, the information inside a
circle 162 having its center at a point ahead of the loca-
tion "b" and having the predetermined radius is re-
ceived. Likewise, when the location "c" located on a
lined-lined circle 163 and thus a location where the in-
formation to be displayed next runs short is reached, the
information inside a circle 164 having its center at a point
ahead of the location "c" and having the predetermined
radius is received. Here, to minimize the amount of in-
formation received, it is preferable not to doubly receive
the information of the overlap area between the circles
160 and 162 and of the overlap area between the circles
162 and 164.
[0071] If the locating "b" is located in a poor-reception
area, the information of the area inside the circle 162 is
received in advance ahead of the location "b." Likewise,
if the locating "c" is located in a poor-reception area, the
information of the area inside the circle 164 is received
in advance ahead of the location "c."
[0072] Fig. 17 is a conceptual diagram showing how,
when a destination is set and a planned route is deter-
mined, information is received for every predetermined
number of unit map sections. In this figure are shown
areas, in units of map sections, of which the information
is received when a course starting at a location "d" and
running through a location "e" to a location "f" is traveled.
Here, every predetermined number of unit map sections
consists of nine map sections that together form one
screen.
[0073] As shown in Fig. 17, only the information of an
area consisting of a predetermined number of unit map
sections including the planned route is received. First,
information 170 corresponding to one screen including
the location "d" is received. Then, when a location where
the information to be displayed next runs short, i.e.,
when the location "e" is reached, information 171 corre-
sponding to one screen including the planned route
which is to be displayed next is received. Likewise, in-
formation is received for one such area after another un-
til the location "f" is reached. If the location "e" is located
in a poor-reception area, the information 171 corre-
sponding to one screen is received in advance ahead
of the location "e."

<Example 4>

[0074] Next, Example 4, in which the navigator 10b
described above is used, will be described. Fig. 18 is a
conceptual diagram of a planned route. Suppose now
that a course from a location "A" to a location "E" is cur-
rently being traveled and that the information stored in
the RAM 23 was updated at the location "A." Here, it is
assumed that a location "B" is located at the entrance
of a tunnel, that a location "C" is the location, inside the
tunnel, at which information is scheduled to be received
next, the a location "D" is located at the exit of the tunnel,
and a location "E" is located past the tunnel.
[0075] While the route between the locations "A" and
"B" is being traveled, the information up to the location
"C" has already been received at the location "A," and
therefore a sufficient amount of information is stored in
the RAM 23. However, since the location at which infor-
mation is scheduled to be received next is the location
"C," i.e., inside the tunnel, information needs to be re-
ceived in advance before entry into the tunnel. Accord-
ingly, between the locations "A" and "B," the information
covering from the location "C" to the location "E" is re-
ceived and stored in the RAM 23. Here, if the tunnel is
so long that the storage capacity of the RAM 23 is insuf-
ficient, a map on a small scale covering at least from the
location "C" to the location "D" is received and stored in
the RAM 23.
[0076] In this way, by receiving information covering
from the location "C" on before the location "B" is
reached, i.e., before entry into the tunnel, it is possible
to realize a navigator 10b free from interruption of infor-
mation even past the location "C" inside the tunnel.
[0077] In the navigator 10b of the second embodi-
ment, to prevent interruption of information in a poor-
reception area, it is also possible to receive a map on a
small scale whenever the signal strength is below a pre-
determined level. This makes it possible to realize a nav-
igator free from interruption of information even when it
encounters a poor-reception area that is not registered
in map information.
[0078] The example described above deals with a
case where one small map on such a scale as to include
an entire poor-reception area is received before entry
into the poor-reception area. It is, however, also possible
to receive a plurality of maps including the poor-recep-
tion area without changing the scale so long as the stor-
age capacity of the RAM permits.
[0079] According to the flow chart shown in Fig. 13,
information is received when the location at which infor-
mation is scheduled to be received next is located in a
poor-reception area. It is, however, also possible to re-
ceive information in advance whenever reception is like-
ly to be interrupted. For example, information may be
received when a poor-reception area has approached
within a predetermined distance of the current location.
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<<Third Embodiment>>

[0080] The communications system of a third embod-
iment of the invention is configured in the same manner
as that of-the first embodiment shown in Fig. 1, and
therefore its detailed explanations will be omitted.
[0081] Fig. 19 is a block diagram showing the config-
uration of the navigator 10c of the third embodiment.
Here, such components as are found also in the block
diagram showing the configuration of a principal portion
of the navigator 10a of the first embodiment shown in
Fig. 2 are identified with the same reference numerals,
and their detailed explanations will be omitted. Here, a
telephoner 24 is connected by way of an interface 27
serving as a connecting means.
[0082] Fig. 20 is a flow chart showing the operation of
the navigator 10c. First, when the navigating function is
started up, in step S200, a current location detecting
means 25 detects the current location. The flow then
proceeds to step S201, where connection with a server
11 is established by way of the telephoner 24, and the
map information of a predetermined area including the
current location is received from a database 12. The flow
then proceeds to step S10, where the received map in-
formation is stored in the RAM 23. Here, the predeter-
mined area may be set in any manner so long as the
amount of data covering it can be stored in the RAM 23.
It is, however, advisable to set the predetermined area
as large as possible so that the current location remains
displayed as long as possible even in an area in which
communication is impossible. The flow then proceeds
from step S202 to step S203, where map information
corresponding to one screen including the current loca-
tion is read out from the RAM 23 and displayed with the
current location superimposed thereon.
[0083] Next, the flow proceeds from step S103 to step
S204, where whether or not map information other than
that of the predetermined area is stored in the RAM 23
is checked. Here, map information other than that of the
predetermined area includes the map information of an
area other than that extending ahead of the current lo-
cation and the map information of an area already
traveled; that is, it denotes map information that is un-
likely to be used later. If, in step S204, map information
other than that of the predetermined area is stored, the
flow proceeds to step S205, where the map information
other than that of the predetermined area is erased from
the RAM 23.
[0084] The flow then proceeds to step S206, where
new map information is received so that the map infor-
mation stored in the RAM 23 coincides with the prede-
termined area mentioned above. That is, an amount of
new information comparable with the amount of infor-
mation erased in step S205 is received. Here, the new
map information may be map information of a continu-
ous area including the current location and extending
ahead of the current location, or may be, in a case.
where a destination is set in the navigator 10c, map in-

formation of a continuous area including the current lo-
cation and an untraveled portion of the planned route
out of all the map information covering the planned route
from the current location to the destination. Next, the
flow proceeds from step S206 to step S207, where the
received new map information is stored in the RAM 23.
Thereafter, the flow returns to step S204.
[0085] On the other hand, if, in step S204, only the
map information of the predetermined area is stored,
then the flow proceeds to step S208, where the current
location detecting means 25 detects the current loca-
tion. The flow then proceeds to step S209, where map
information corresponding to one screen including the
current location is read out from the RAM 23 and is dis-
played on the display 22 with the current location super-
imposed thereon. Thereafter, the flow returns to step
S204.
[0086] As in the cycle from step S204 to step S209
described above, by erasing map information other than
that of a predetermined area from the RAM 23 and re-
ceiving and storing only needed map information, it is
possible to efficiently store map information without in-
creasing the storage capacity. This helps keep display-
ing the current location longer even in an area where
communication is impossible, and thus helps reduce the
likeliness of map information being interrupted.
[0087] Now, Example 5, in which the navigator 10c is
used with no destination set, and Example 6, in which it
is used with a destination set, will be described.

<Example 5>

[0088] In a case where the navigator 10c is used with
no destination set, as the current location moves, the
map information around it is received and stored. Fig.
21 is a flow chart showing the operation of the navigator
10c. First, when the navigating function is started up, in
step S210, the current location detecting means 25 de-
tects the current location. The flow then proceeds to step
S211, where connection with the server 11 is estab-
lished by way of the telephoner 24, and map information
of a predetermined continuous area including the cur-
rent location and extending ahead of the current location
is received. The flow then proceeds to step S212, where
the received map information is stored in the RAM 23.
[0089] Here, the map information of the predeter-
mined continuous area extending ahead of the current
location may be, for example, an image 221 containing
the map information corresponding to one screen in-
cluding the current location 220 plus images 222 to 225,
contiguous with the image 221, containing the map in-
formation corresponding to a plurality of (in the figure,
four) screens covering an area extending ahead of the
current location. In Fig. 22, the details of the maps are
omitted, and the arrow shown at the current location 220
indicates the direction ahead.
[0090] The flow then proceeds from step S212 to step
S213, where map information corresponding to one
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screen including the current location is read out from the
RAM 23, and is displayed on the display 22 with the cur-
rent location superimposed thereon, in the form of the
image 221 shown in Fig. 22.
[0091] Next, the flow proceeds from step S213 to step
S214, where whether or not map information other than
that covering an area extending ahead of the current lo-
cation is stored in the RAM 23 is checked. If, in step
S214, map information other than that covering an area
extending ahead of the current location is stored, then
the flow proceeds to step S215, where the map infor-
mation other than that covering an area extending
ahead of the current location is erased from the RAM
23. The flow then proceeds to step S216, where new
map information is received so that the map information
stored in the RAM 23 coincides with the predetermined
area mentioned above. The flow then proceeds to step
S217, where the received new map information is stored
in the RAM 23. Thereafter, the flow returns to step S214.
[0092] For example, when a turn is made rightward
from the state shown in Fig. 22, then, as shown in Fig.
23, the map information contained in the images 222 to
225 is no longer the map information of an area extend-
ing ahead of the current location, and is therefore erased
from the RAM 23; instead, images 230 to 233 containing
the map information that now covers an area extending
ahead of the current location is newly received and
stored in the RAM 23. By contrast, when no turn is made
from the state shown in Fig 22 until the image 222 is
reached, then, as shown in Fig. 24, the map information
contained in the image 221 is no longer the map infor-
mation of an area extending ahead of the current loca-
tion, and is therefore erased from the RAM 23; instead,
an image 240 containing unreceived map information of
an area extending ahead of the current location is newly
received and stored in the RAM 23.
[0093] On the other hand, if, in step S214, only the
map information of an area extending ahead of the cur-
rent location is stored, then the flow proceeds to step
S218, where the current location detecting means 25
detects the current location. The flow then proceeds to
step S219, where map information corresponding to one
screen inducing the current location is read out from the
RAM 23 and is displayed on the display 22 with the cur-
rent location superimposed thereon. Thereafter, the flow
returns to step S214.
[0094] In this way, by keeping only the map informa-
tion of an area extending ahead of the current location
stored in the RAM 23 all the time, it is possible to effi-
ciently store map information without increasing the
storage capacity. This helps keep displaying the current
location longer even in an area where communication
is impossible, and thus helps reduce the likeliness of
map information being interrupted.

<Example 6>

[0095] In a case where the navigator 10c is used with

a destination set, the map information covering the
planned route from the current location to the destina-
tion is received and stored one portion after another. Fig.
25 is a flow chart showing the operation of the navigator
10c. First, when the navigating function is started up and
a destination is entered through operation of the inputter
26, then, in step S250, the current location detecting
means 25 detects the current location. The flow then
proceeds to step S251, where rough map information
covering from the current location to the destination is
received.
[0096] Then, the flow proceeds from step S251 to step
S252, where, on the basis of the received map informa-
tion, a planned route is determined. The flow then pro-
ceeds to step S253, where whether or not the map in-
formation covering the planned route from the current
location to the destination settles within a predetermined
area is checked. Here, the predetermined area means
the amount of information that can be stored in the RAM
23. If, in step S253, the map information covering the
planned route from the current location to the destina-
tion exceeds the predetermined area, then the flow pro-
ceeds to step S254, where connection with the server
11 is established by way of the telephoner 24, and the
map information of the predetermined continuous area
including the current location and a portion of the
planned route is received. The flow then proceeds to
step S255, where the received map information is stored
in the RAM 23.
[0097] On the other hand, if, in step S253, the map
information covering the planned route settles within the
predetermined area, then the flow proceeds to step
S256, where all the map information covering the
planned route from the current location to the destina-
tion is received. The flow then proceeds to step S255,
where the received map information up to the destina-
tion is stored in the RAM 23.
[0098] Here, the map information covering the
planned route from the current location to the destina-
tion, for example as shown in Fig. 26, consists of an im-
age 272 containing the map information corresponding
to one screen including the current location 270 plus im-
ages 273 to 279, contiguous with the image 272, con-
taining the map information covering the planned route
up to the destination 271. In Fig. 26, the map is omitted
except for the planned route. For example, if, in step
S253, the predetermined area corresponds to five
screens, then, in step S254, the map information corre-
sponding to the images 272 to 276 is received; if the
predetermined area corresponds to ten screens, then,
in step S256, all the map information corresponding to
the images 272 to 279 is received.
[0099] The flow then proceeds from step S255 to step
S257, where map information corresponding to one
screen including the current location is read out from the
RAM 23 and displayed on the display 22 with the current
location superimposed thereon.
[0100] Next, the flow proceeds from step S257 to step
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S258, where whether or not the map information up to
the destination is stored in the RAM 23 is checked. If, in
step S258, the map information up to the destination is
not stored, then the flow proceeds to step S259, where
whether or not there is map information of an already
traveled area is checked.
[0101] If, in step S259, there is map information of an
already traveled area, then the flow proceeds to step
S260, where the map information of an already traveled
area is erased from the RAM 23. The flow then proceeds
to step S261, where new map information is received
so that the map information stored in the RAM 23 coin-
cides with the predetermined area. The flow then pro-
ceeds to step S262, where the received new map infor-
mation is stored in the RAM 23. Thereafter, the flow re-
turns to step S258.
[0102] On the other hand, if, in step S258, the map
information up to the destination is stored, or if, in step
S259, there is no map information of an already traveled
area, then the flow proceeds to step S263, where the
current location detecting means 25 detects the current
location. The flow then proceeds to step S264, where
map information corresponding to one screen including
the current location is read out from the RAM 23 and
displayed on the display 22 with the current location su-
perimposed thereon. Thereafter, the flow returns to step
S258.
[0103] For example, in Fig. 26, in a case where the
predetermined area corresponds to five screens, when
the current location moves from the image 272 to the
image 273, of all the images 272 to 276 stored in the
RAM 23, the image 272 is erased, and instead the image
277 is newly received and stored in the RAM 23. Like-
wise, when the current location moves from the image
273 to the image 274, the image 273 is erased and in-
stead the image 278 is received and stored; when the
current location moves from the image 274 to the image
275, the image 274 is erased, and instead the image
279 is received and stored. Next, when the current lo-
cation moves from the image 275 to the image 276, the
image 279 containing the map information including the
destination 271 has already been stored, and therefore
no new map information is received.
[0104] In this way, by storing only the map information
of a predetermined area covering the planned route
from the current location to the destination while con-
stantly erasing the map information of an already
traveled area, it is possible to efficiently store map infor-
mation without increasing the storage capacity. This
helps keep displaying the current location longer even
in an area where communication is impossible, and thus
helps reduce the likeliness of map information being in-
terrupted.
[0105] Example 6 may be applied in a case where no
planned route is set. Specifically; the road having the
name of the road currently being traveled is regarded
as the planned route, and only the map information cov-
ering the road currently being traveled. is received and

stored. In this case, the controller 20 of the navigator
10c operates according to the flow chart shown in Fig.
25 with the destination set at that end of the road having
the name of the road currently being traveled which is
located ahead.
[0106] Incidentally, when the telephoner 24 is located
outside the communicable area and thus communica-
tion is impossible, it is impossible to receive new map
information. Even then, as soon as communication be-
comes possible again, new map information is received
and stored so that the map information stored in the
RAM 23 coincides with the predetermined area.
[0107] The scale on which the navigator of the third
embodiment receives map information may be automat-
ically determined by the navigator itself on the basis of
the width of the road passing at the current location, the
current speed, and other factors. Alternatively, the user
may be permitted to set a desired scale. When the scale
of map information is changed during the use of the nav-
igating function, it is advisable to erase the stored map
information and receive and store map information on
the changed scale.

Industrial applicability

[0108] A navigator according to the present invention
can be incorporated not only in a car-mounted or port-
able navigation apparatus but also in a communication
apparatus such as a cellular phone for convenient use.

Claims

1. A navigator including receiving means for receiving
map information through communication, display-
ing means for displaying the map information re-
ceived by the receiving means with a current loca-
tion superimposed thereon, and controlling means
for controlling the receiving means and the display-
ing means,

wherein, through control by the controlling
means,

the receiving means receives, out of
map information composed of a plurality of maps on
different scales, map information on a scale corre-
sponding to type of road currently being traveled,
and

the displaying means displays the map
information and the current location in a superim-
posed form.

2. A navigator as claimed in claim 1, wherein, when
there is a branch point within a predetermined area
ahead of the current location, the receiving means
receives map information on a predetermined scale
including the branch point, and the displaying
means displays the map information and the current
location in a superimposed form.
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3. A navigator as claimed in claim 1, wherein, when
there is a branch point at which a planned route is
supposed to turn within a predetermined area
ahead of the current location, the receiving means
receives map information on a predetermined scale
including the branch point, and the displaying
means displays the map information and the current
location in a superimposed form.

4. A navigator including receiving means for receiving
map information and locality information through
communication, displaying means for displaying
the information received by the receiving means
with a current location superimposed thereon, and
controlling means for controlling the receiving
means and the displaying means,

wherein, through control by the controlling
means, the navigator operates in one of:

a first state in which the receiving means re-
ceives, out of map information composed of a
plurality of maps on different scales, map infor-
mation on a scale corresponding to type of road
currently being traveled, and the displaying
means displays the map information and the
current location in a superimposed form; and
a second state in which the receiving means
further receives locality information corre-
sponding to the map information, and the dis-
playing means displays the map information,
the locality information, and the current location
in a superimposed form.

5. A navigator as claimed in claim 4, wherein, when
there is a branch point within a predetermined area
ahead of the current location, the receiving means
receives map information or locality information on
a predetermined scale including the branch point,
and the displaying means either displays the map
information and the current location in a superim-
posed form or displays the map information, the lo-
cality information, and the current location in a su-
perimposed form.

6. A navigator as claimed in claim 4, wherein, when
there is a branch point at which a planned route is
supposed to turn within a predetermined area
ahead of the current location, the receiving means
receives map information or locality information on
a predetermined scale including the branch point,
and the displaying means either displays the map
information and the current location in a superim-
posed form or displays the map information, the lo-
cality information, and the current location in a su-
perimposed form.

7. A navigator including receiving means for receiving
map information or locality information through

communication and controlling means for control-
ling the receiving means,

wherein, through control by the controlling
means,

when a location at which reception is
scheduled to take place next is located in a poor-
reception area, the receiving means receives map
information or locality information in advance before
entry into the poor-reception area.

8. A navigator as claimed in claim 7, wherein the map
information or locality information received before
entry into the poor-reception area is map informa-
tion or locality information on such a scale as to cov-
er at least all the poor-reception area.

9. A navigator including communicating means for re-
ceiving map information through communication,
storing means for storing the map information re-
ceived by the communicating means, current loca-
tion detecting means for detecting a current loca-
tion, and controlling means for controlling the com-
municating means, the storing means, and the cur-
rent location detecting means,

wherein, through control by the controlling
means, the navigator operates in one of:

a state in which the communicating means re-
ceives map information of a predetermined ar-
ea;
a state in which the storing means stores the
received map information of the predetermined
area; and
a state in which the storing means erases map
information other than the map information of
the predetermined area.

10. A navigator including connecting means for con-
necting to communicating means capable of receiv-
ing map information through communication, stor-
ing means for storing the map information received
by the communicating means, current location de-
tecting means for detecting a current location, and
controlling means for controlling the communicating
means connected to the connecting means, the
storing means, and the current location detecting
means,

wherein, through control by the controlling
means, the navigator operates in one of:

a state in which the communicating means con-
nected to the connecting means receives map
information of a predetermined area;
a state in which the storing means stores the
received map information of the predetermined
area; and
a state in which the storing means erases map
information other than the map information of
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the predetermined area.

11. A navigator as claimed in claim 9 or 10, wherein,
when no destination to which to navigate is set,

the map information of the predetermined ar-
ea is map information covering a continuous area
including the current location and extending ahead
of the current location.

12. A navigator as claimed in claim 9 or 10, wherein,
when a destination to which to navigate is set,

the map information of the predetermined ar-
ea is, of all map information covering a planned
route from the current location to the destination,
map information covering a continuous area includ-
ing the current location and an untraveled portion
of the planned route.

13. A navigator as claimed in claim 9 or 10, wherein,
when no planned route over which to navigate is
set,

the map information of the predetermined ar-
ea is, of all map information covering a road having
a name of a road currently being traveled, map in-
formation covering a continuous area including the
current location and an untraveled portion of the
road.
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